ABSTRACT. The exchange of water between Shuaiba lagoon and the Red Sea, forced by the local winds, plays a variable but sometimes dominant role in the flushing of the lagoon. The tidal exchange is greatly affected by the force and direction of the wind, caused by the large diurnal differences in local heating. The seasonal mean sea level variations do not have a significant effect on the flushing of this lagoon.
Introduction
The exchange of water between coastal lagoons and the sea occurs in response to a variety of forces. In addition to the tides, meteorological forces, especially the wind, playa variable but sometimes dominant role in some cases, depending on local tides and characteristics wind speeds. In the Red Sea the tides are essentially oscillatory and semi diurnal (Morcos 1970) . Shuaiba lagoon (Fig. 1) lies very close to the nodal zone and the tidal range is small (Mo~ley 1975 and Sultan and Ahmad 1990) .
The Red Sea experiences seasonal reversible winds. The strong variation in the wind system between the summer and winter monsoon is the major factor controlling mean sea level in the Red Sea. During winter the SSE winds drive the surface waters of the Gulf of Aden northward into the Red Sea. This inflow of water exceeds water loss due to evaporation and the outflowing subsurface current. The result is the increase in mean sea level. In summer the mean sea level is lower as the NNW winds blowing the length of the Red Sea, drive the water into the Gulf of Aden (Morley1975).
The coastal areas experience day time sea breezes and nocturnal land breezes caused by the large qiurnal differences in local heating. These local diurnal changes of the wind greatly alter the in and outflows over a tidal cycle. In an earlier paper the flushing of the Shuaiba lagoon was computed (Sultan and Ahmad 1990) . In this paper the relative contribution of local meteorological wind in the flushing of the Shuaiba lagoon is calculated.
Non.;tidal Flushing
Apart from the periodic tidal intrusion of sea water in the lagoon, there often exists a non-tidal flux of sea water through the entrance forced by the meteorological forces, especially the wind stress. These non-tidal fluxes do not show the periodicity of the tidal discharges, but may be thought of as a random superposition of oscillating discharges of different periods and amplitudes. For a given velocity amplitude, .the displacement of water mass is inversely proportional to the frequency. Subtidal frequencies may play an important role in the displacement (Smith 1977 (Smith , 1978 sometimes having greater influence than the tides. Shuaiba is a region of characteristically low tidal amplitudes and strong variable winds caused by the large diurnal differences in local heating. Therefore the non-tidal component due to meteorological forces may be significant. As the seasonal variation in the non-tidal velocity is very small, the seasonal mean sea level variations will not have a significant effect on the flushing. width of the channel and the relative contribution of local wind in the flushing of the lagoon are given in Table 2. TABLE 2. The average in or outflow velocities, the computed residual velocities at the entrance and their relative contribution in the flushing.
Results and Conclusion
There are no systematic variations in the residual velocities obtained from 12.5 hours or 25 hours records. The relative contribution of local wind in the flushing of the lagoon on various trips varies from 12 to 97 percent during the period of this study. The tidal in and outflows are considerably altered by the force and direction of the wind and then the exchange appear to be the result of wind stress forcing water directly into or out of the Shuaiba lagoon. As Shuaiba is an area with characteristically low amplitude tides, the relative importance of wind effect increases. Neither the spring-neap cycle of the tide nor the seasonal variability of the mean sea level in the Red Sea have significant effect on the flushing of this lagoon.
The study suggests that fluctuations in flushing are significant compared to the tidal values. Meteorological exchanges may sometimes be more important than the tidal exchanges. 
